Hydrogen peroxide oxidation induces the transfer of phospholipids from the membrane into the cytosol of human erythrocytes.
The effects of oxidative damage on membrane phospholipid organization were examined in human erythrocytes. Exposure to H2O2 induced shape changes in these cells; normal discocytes became echinocytic, and stomatocytes generated by foreign phosphatidylserine incorporation reverted to discoid morphology. H2O2 treatment also inhibited phosphatidylserine transport from the outer to inner membrane monolayer, consistent with earlier reports on oxidative sensitivity of the aminophospholipid translocator. The morphological changes are consistent with movement of inner monolayer lipids to the outer monolayer, as might be expected if aminophospholipid sequestration is compromised. However, lipid extraction and prothrombinase activation assays showed no increased exposure of phosphatidylserine on the cell surface. Instead, phosphatidylserine was found associated with the cytosolic fraction of H2O2-treated cells. These observations suggest that oxidative damage alters the lipid organization of erythrocyte membranes, not by randomizing the lipid classes within the bilayer, but by inducing extraction of inner monolayer components into the cytosol.